, subdomain V), we created an analogsensitive allele of the Mps1 kinase and have termed this allele mps1-as1. We replaced the wild-type gene at the MPS1 locus with tations and meiotic chromosome segregation defects the mps1-as1 allele. The mps1-as1 strain is viable at all [1] and also by the localization of Mps1 at the kinetotemperatures tested (17ЊC-38ЊC; data not shown) and chore, the latter being independent of checkpoint actishows no detectable defect in growth rate in the abvation [2]. We have developed a new MPS1 allele, sence of inhibitor when it is compared to the wild-type mps1-as1, that renders the kinase specifically sensistrain ( Figure 1C ). In contrast, mps1-as1 cells, but not tive to a cell-permeable ATP analog inhibitor, allowing wild-type cells, grown in the presence of inhibitor show us to perform high-resolution execution point experia severe growth defect ( Figure 1C) , with fewer than 1% ments that identify a novel role for Mps1 subsequent of cells being viable after three cell doublings in the to SPB duplication. We demonstrate, by using both presence of inhibitor (data not shown).
). One representative experiment of three trials is shown.
(Mps1-kd sequence, Figure 1A ) or Mps1-as1 in the presin mps1-as1 cells (Figure 2A , "Ϫ1NM-PP1") and in wildtype MPS1 cells in the presence or absence of inhibitor ence of inhibitor ( Figure S2B ). In summary, we have (data not shown). However, in mps1-as1 cells in the shown that mps1-as1 is an effective allele for analyzing presence of 1NM-PP1, we observed a predominance Mps1 function because inhibition with 1NM-PP1 mimics of discontinuous/sparse spindles ( Figure 2A , "ϩ1NM-known mps1 mutant phenotypes. PP1"). We confirmed these results by using electron microscopy ( Figure 2B ). The defect we observe is clearly mps1-as1 Cells Treated with 1NM-PP1 Show after SPB duplication because we verified that duplicaDefects in Spindle Formation tion was complete at the cdc34-2 arrest ( Figure 2B ). The Next, we introduced the mps1-as1 allele into a strain phenotype is not due to premature exit from Cdc20 designed to allow one to examine events specifically depletion arrest because we observe stabilized levels between SPB duplication and metaphase, when the miof Pds1 (Securin) in both the absence and presence totic spindle is formed. The strain contains cell division of inhibitor ( Figure S3 ). Furthermore, cells that are first cycle 34-2 (cdc34-2), which is a temperature-sensitive arrested by Cdc20 depletion in the absence of inhibitor mutation in a gene encoding the SKP1-Cullin-F-box E2 are able to maintain a metaphase arrest when inhibitor enzyme [7] and leads to arrest of cells after SPB duplicais added, and they are able to do so for at least 2 hr, tion [8]. The strain also contains a transcriptionally conas indicated by normal spindle arrest morphology and trolled allele of CDC20, a gene required for anaphase G2 DNA content ( Figure S4 ). This shows again that the [9]. CDC20 is expressed when the cells are grown in observed phenotype is not due to a defect in the Cdc20 galactose-containing medium but not in glucose-conmetaphase arrest and also argues against a defect in taining medium, and metaphase arrest results. Cells spindle maintenance. Overall, our results indicate that were arrested with cdc34-2, then released into glucose Mps1 has a role in proper metaphase spindle assembly. for 1.5 hr to deplete Cdc20 (doubling time under these Mps1 function is not required after metaphase because conditions is 4.5 hr) in the absence or presence of 1NM-mps1-as1 cells brought to metaphase arrest in the ab-PP1, and spindles were analyzed by immunofluoresence of inhibitor and released in the presence of inhibisence. In the absence of 1NM-PP1, normal metaphase tor continue through mitosis and into G1 normally (data not shown). This result is consistent with previous data spindles were observed at the Cdc20 depletion arrest 
